Highly branched poly(N-isopropylacrylamide) for use in protein purification.
Poly(N-isopropylacrylamide)s with imidazole endgroups were used to separate a histidine-tagged protein fragment directly from a crude cell lysate. The polymers display a lower critical solution temperature that can be tuned to occur at a range of subambient temperatures. UV-visible spectra indicated differences in the binding in aqueous media of Cu(II) and Ni(II) to the imidazole endgroups. These changes in the UV-visible spectra were reflected in the solution/aggregation behavior of the polymers as studied by dynamic light scattering. The addition of Cu(II) disaggregated the polymers, and the polymer coil swelled. On the other hand, when Ni(II) was added the polymers remained aggregated in aqueous media. The polymers were used to purify residues 230-534 of the histidine-tagged breast cancer susceptibility protein his6-BRCA1. Cu(II) was found to be better suited to the formation of useful polymer-metal ion-protein complexes that display cloud points, since Ni(II)/polymer mixtures generated very little purified protein. The polymers were synthesized using a previously reported variation of the reversible addition-fragmentation chain termination (RAFT) methodology, using the chain transfer agent 3H-imidazole-4-carbodithioic acid 4-vinyl benzyl ester with N-isopropylacrylamide (NIPAM).